Apico-basal osmotic gradient induces transcytosis in cultured renal collecting duct epithelium.
The present experiments report the existence of an apico-basal plasma membrane shuttle in cultured renal collecting duct principal cell epithelium. Apical and basal perfusion under isotonic conditions, 290 mosm phosphate-buffered saline (PBS), has no effect on the shape of the epithelium. In contrast, gradient perfusion of the epithelium with 75 mosm PBS on the apical side and 290 mosm PBS on the basal side for 10 min alters the morphology of the epithelium by causing the originally columnar epithelial cells to become lower, the intercellular spaces to dilate, and the intracellular vesicles to enlarge. Perfusion of the epithelium with isotonic PBS in the presence of electron-dense cellular markers such as gold-coupled GPCDI antibody, recognizing a glycoprotein in the plasma membrane of collecting duct cells (W.W. Minuth, G. Lauer, S. Bachman and W. Kriz, Histochemistry 80:171-182, 1984), cationized ferritin (CF), horseradish peroxidase (HRP) and native ferritin (NF) for 10 min reveals their binding at the apical plasma membrane. Little endocytosis is observable. However, after labeling the luminal side by the cellular markers and following exposure to apical hypotonicity, 75 mosm PBS for 10 min, endocytosis of all markers is enhanced to a high degree. Furthermore, the gold-coupled GPCDI antibody and cationized ferritin are transported within vesicles unidirectionally through the epithelium and are exocytosed at the basolateral aspect, indicating the retrieval and possible translocation of apical plasma membrane. In contrast, volume markers such as NF and HRP are also endocytosed under osmotic gradient exposure, but are not seen to be transcytosed. Therefore, the function of this membrane pathway seems not to be related to water reabsorption, but may be part of a cellular response as protection against the osmotic gradient.